Abstract We examined whether exiting high school was associated with changes in the mother-child relationship. Participants were 170 mothers of youth with ASD who were part of our larger longitudinal study and who exited high school during the study; data were collected four times over 7 years. Results indicated improvement in the mother-child relationship while in high school; however, improvement in all indices slowed or stopped after exit. Mothers of youth with ASD without an intellectual disability (ID) and who had more unmet service needs evidenced the least improvement after exit. Our findings provide further evidence that the years after high school exit are a time of increased risk, especially for those with ASD without ID and whose families are under-resourced.
Introduction
The transition out of high school and into adult life for individuals with an autism spectrum disorder (ASD) is a time of substantial change. At high school exit he or she loses the entitlement to many (and sometimes all) of the services received while in the school system. In most cases, he or she enters a world of adult services plagued by waiting lists and a dearth of appropriate opportunities to achieve a maximum level of adult independence . After exiting high school, parents (particularly mothers) continue in their role as the main source of support and care for adults with ASD, and often must take on increased responsibility for service coordination from the school system. This role does not end when the son or daughter moves away from the parental home (Krauss et al. 2005) ; indeed, parental responsibility and involvement generally last to some degree for the rest of the parent's life (Seltzer et al. 2001) . Given the prevalence of autism spectrum disorders, the centrality of the family in the life of a person with ASD, and the reliance of the service system on the family as the primary source of support, there is an urgent public health and scientific need to understand the range of factors that influence the well-being of families and the mother-child relationship during the ''transition years'' and beyond.
The present study extends our previous research examining the impact of high school exit on the autism behavioral phenotype (Taylor and Seltzer 2010a) by focusing on the ways in which this transition may also alter aspects of the mother-child relationship. Furthermore, we tested whether the impact of high school exit depended on four factors that have been found to be either important correlates of the mother-child relationship or moderators of the impact of high school exit on the autism behavioral phenotype: a comorbid intellectual disability (ID), gender, the extent of unmet disability service needs of the youth with ASD, and family income. Currently, there is no empirical evidence regarding the extent and nature of the changes that occur in the mother-child relationship from before to after this transition for families of youth with ASD. Identifying characteristics of mothers and families who adapt well during the transition years will provide important knowledge that can be used to develop interventions and inform services and policy.
The Mother-Child Relationship During the Transition to Adulthood
For typically developing adolescents, the transition to adulthood involves leaving the parental home and living independently, finishing school, starting a job, and marrying and having children (Fussell and Furstenberg 2005) . Only one of these tasks-finishing school-is accomplished by most individuals with ASD; thus, we chose high school exit as a key indicator of the transition to adulthood.
The transition to adulthood is a time of great stress for families of youth with ASD. Mothers report a tremendous amount of anxiety and trepidation prior to their son or daughter's high school exit (Fong et al. 1993 ). Mothers of non-disabled adolescents often find the transition to adulthood to be difficult (Kidwell et al. 1983; Montemayor et al. 1993) ; families of individuals with ASD must contend with these normative challenges, while at the same time assuming the role of service coordinator for their son or daughter after he or she leaves school (Howlin 2005) . The situation becomes potentially more serious when considering that all of this change is occurring among families that tend to experience more stress throughout the life course than families of children with any other developmental disorder (Abbeduto et al. 2004; Bouma and Schweitzer 1990; Donovan 1988; Dumas et al. 1991; Holroyd and McArthur 1976; Rodrigue et al. 1990; Wolf et al. 1989) .
Not only are high levels of burden and stress among mothers reasons for clinical concern in and of themselves, but also because they are related to more critical and less warm mother-child relationships among families of individuals with intellectual and developmental disabilities (Hastings et al. 2006; Lam et al. 2003; Orsmond et al. 2006) . Thus, if the transition to adulthood is a time of great worry and stress among mothers of children with ASD, the mother-child relationship may become less positive during the transition years. Poor mother-child relationships place youth with ASD at risk for higher levels of maladaptive behaviors Smith et al. 2008 ) but the mother-child relationship is malleable (Butzlaff and Hooley 1998) , presenting a possible avenue for interventions.
Our recent research generally suggests that the motherchild relationship may be at risk during the transition to adulthood due to behavioral and symptom changes in the son or daughter with ASD co-occurring with this transition. Using longitudinal data collected over a 10-year period from a larger ongoing longitudinal study of mothers of adolescents and adults with ASD (for a description of the larger study see Seltzer et al. in press ), Taylor and Seltzer (2010a) examined how exiting high school impacted the autism behavioral phenotype for youth with ASD who exited during the study period. We found that the improvement in the autism behavioral phenotype (i.e., reduction in autism symptoms and behavior problems) that was observed while youth were in high school slowed down and, in some cases, reversed after high school exit. Because of the strong relations shown in past research between maladaptive behaviors and autism symptoms in youth with intellectual and developmental disabilities (including ASD) and the quality of the mother-child relationship (Beck et al. 2004; Greenberg et al. 2006; Hastings et al. 2006; Lam et al. 2003; Orsmond et al. 2006; Smith et al. 2008) , the slowing of improvement in the behavioral phenotype after high school exit may be associated with greater strain in the mother-child relationship at this time.
However, we have also found patterns of improvement in the mother-child relationship over time. Lounds et al. (2007) found that mothers of youth with ASD who had previously exited high school reported greater improvement in mother-child positive affect over time, relative to mothers whose son or daughter was still in high school (and thus younger at the start of the study). However, this analysis did not examine change in the mother-child relationship from before and to after high school exit, and it is difficult to know whether the greater positive change for mothers of youth who had recently exited is due to cohort effects or true intra-individual change.
Regardless of possible explanations, more research is needed that directly examines the impact of high school exit on indices of the mother-child relationship. The present study examines the impact of high school exit by estimating the rate of change in mother-child positive affect, subjective burden, and maternal warmth over a seven-year period, and further whether the rate of those changes differs after high school exit.
Correlates of Changes in the Mother-Child Relationship After High School Exit
Individuals with ASD and their families are a heterogeneous group, and the ways that they experience the exit of the son or daughter out of the school system and into adult life will differ by characteristics of the family. To investigate this heterogeneity, the present study examined four possible correlates of change suggested by the extant research: whether or not the youth with ASD had a comorbid ID, his or her gender, family income, and the number of unmet disability service needs.
There is some research to suggest that individuals with ASD without comorbid ID might be at risk for problems in the mother-child relationship during the transition to adulthood. In our studies (Taylor and Seltzer 2010a, b) , youth with ASD without ID had more pronounced slowing in behavioral phenotypic improvement after high school exit, and were more likely to have insufficient or no daytime activities during the years after exit relative to youth with ASD and comorbid ID. Furthermore, Dossetor et al. (1994) found higher rates of criticism among parents of adolescents who had less severe ID compared to more severe, and interpreted these findings in light of parental attributions about the behaviors of their son or daughter. It is a well-established finding that caregivers who attribute a family member's problematic behaviors as controllable by that individual have higher levels of criticism and lower levels of warmth, relative to caregivers who attribute the behaviors to uncontrollable causes (Barrowclough and Hooley 2003; Tarrier et al. 2002; Weisman et al. 1993) . Dossetor et al. (1994) suggested that parents of individuals with less severe ID are more likely to believe that difficult behaviors are under the voluntary control of the son or daughter relative to parents of individuals with more severe ID, leading to more critical parent-child relationships.
Although studies have yet to examine the role of individual functioning on maternal attributions about behavior in an ASD sample, it is reasonable to expect that mothers of youth with ASD without ID (who have higher levels of functioning on average) may be more likely to attribute their son or daughter's maladaptive behaviors as under his or her own control compared to mothers of youth with ASD with ID (who have lower levels of functioning). The stress of less phenotypic improvement and inadequate adult employment after exit, coupled with a greater likelihood that their mother will make attributions of internal control about maladaptive behaviors, suggests that youth with ASD who do not have ID may be at risk for poorer motherchild relationships during the transition years relative to those with ID.
Relations between the gender of the son or daughter with ASD and indices of the mother-child relationship vary across studies. Among typically developing parentchild dyads, mothers and their young adult daughters tend to be closer than mothers and their similarly-aged sons (Rossi and Rossi 1990; Ryff and Seltzer 1996) . Alternatively, research on the mother-child relationship with mothers of sons or daughters with intellectual and developmental disabilities (including ASD) tend not to find differences based on the gender of the individual with the disability (Beck et al. 2004; Greenberg et al. 2006; Orsmond et al. 2006; Smith et al. 2008) . One exception to this pattern is the study by Lounds et al. (2007) , which found that mothers of daughters had relationships that were improving more over time relative to mothers of sons. Because the Lounds et al. (2007) study focused on the same age range of youth with ASD as in the present analyses (under age 22 at the start of the study), whereas previous studies included a broader age range, and because the Lounds study included a partially overlapping sample as the present analysis, we hypothesized that mothers of daughters would experience better mother-child relationships over time compared to mothers of sons at this life stage.
Family socio-economic resources may influence how aspects of the mother-child relationship change during the transition out of high school. Although socio-economic status is understudied in ASD populations, there is some research that suggests that families who have greater socio-economic resources are able to obtain an ASD diagnosis earlier (Mandell et al. 2005) and have better access to services for their school-aged children with ASD (Liptak et al. 2008; Thomas et al. 2007 ). Furthermore, Taylor and Seltzer (2010a) found that autism symptoms ceased to improve after high school exit for youth with ASD from lower income families, while improvement continued for those from higher income families. In that study, income impacted change in autism symptoms only after high school exit, but not while youth with ASD were in high school. This pattern may reflect income-based disparities in services that intensify after youth with ASD leave high school and enter the adult service system. It is likely that these disparities and less phenotypic improvement for youth with ASD from lower income families result in greater parental stress for these families after exit, reflected in more problems in the parent-child relationship after high school exit relative to families with higher incomes.
Finally, the number of services that the son or daughter with ASD needs but is not receiving (unmet service needs) while in the secondary school system may impact how the mother-child relationship changes after exit. Smith (1997) found that more unmet disability service needs were related to higher levels of subjective burden among mothers of adults with ID. Youth with ASD are likely to receive more services and have fewer unmet needs while in school and covered under the Individuals with Disabilities Education Act, relative to after high school exit when they lose entitlement to services. Those who already have high levels of unmet service needs while in school may be at particular risk after they leave the protective umbrella of the school system, with more burden falling on the mothers. Thus, we expect that mothers of youth with ASD who have high levels of unmet service needs while in the secondary school system will experience less positive change in the motherchild relationship after high school exit.
The Present Study
The present study is a follow-up to our research on the impact of high school exit on changes in the behavioral phenotype of adolescents and young adults with ASD (Taylor and Seltzer 2010a) . As the first empirical study focused on changes in the functioning of families who have a son or daughter with ASD from before high school exit to after, this research will help us to understand the characteristics of families that are able to more successfully negotiate this transition, which may have implications for intervention.
Therefore, our first aim was to determine whether exiting the secondary school system was associated with changes in aspects of the mother-child relationship for adolescents and young adults with ASD. Based on our previous research finding that improvements in the autism behavioral phenotype slow significantly after high school exit (Taylor and Seltzer 2010a) , we hypothesized that the transition out of high school would similarly be followed by negative changes in the mother-child relationship, as measured by positive affect in the mother-child relationship, subjective burden, and maternal warmth.
Our second aim was to examine whether changes in aspects of the mother-child relationship, both prior to high school exit and after exit, depended on the ID status or gender of the adolescents and young adults with ASD, family income, or unmet service needs. We expected less improvement in the mother-child relationship for mothers of males, mothers of those without ID who had more unmet service needs, as well as mothers with lower family incomes.
Method

Sample and Procedure
The present analysis used a subsample (n = 170) drawn from our larger longitudinal study of families of adolescents and adults with ASD (N = 406; Seltzer et al. 2003; Seltzer et al. in press) . The criteria for inclusion in the larger study were that the son or daughter with ASD was age 10 or older (age range = 10-52 at the beginning of the study), had received an ASD diagnosis (autistic disorder, Asperger disorder, or pervasive developmental disordernot otherwise specified) from an educational or health professional, and had a researcher-administered Autism Diagnostic Interview-Revised (ADI-R; Lord et al. 1994) profile consistent with the diagnosis. Nearly all of the sample members (94.6%) met the ADI-R lifetime criteria for a diagnosis of autistic disorder. Case-by-case review of the other sample members (5.4%) determined that their ADI-R profile was consistent with their ASD diagnosis (i.e., meeting the cutoffs for reciprocal social interaction and repetitive behaviors for Asperger disorder, and for reciprocal social interaction and either impaired communication or repetitive behaviors for PDD-NOS). Half of the participants lived in Wisconsin (n = 202) and half in Massachusetts (n = 204). We used identical recruitment and data-collection methods at both sites. Families received information about the study through service agencies, schools, and clinics; those who were interested contacted a study coordinator and were subsequently enrolled. Five waves of data have thus far been collected and are available for analysis: four waves collected every 18 months from 1998 to 2003, spanning a 4.5 year period, and a fifth wave collected in 2008, 10 years after the study began. At each time point, data were collected from the primary caregiver, who was usually the mother, via inhome interviews that typically lasted 2-3 h and via selfadministered questionnaires.
The present analyses make use of four waves of data (referred to as Time 2 through Time 5), which are the time points when all of the mother-child relationship variables of interest were collected. We included families whose son or daughter with ASD was in the secondary school system at Time 2 and who exited high school between any of these four data points or who remained in high school at the last point of data collection. By focusing on this sample, it was possible to examine change in the motherchild relationship during the transition to adulthood, an understudied period in the lives of individuals with ASD and their families. Of a possible 178 sample members who met the above inclusion criterion, there were 8 who were dropped from the present analysis. In 6 cases, the father was the respondent instead of the mother. For one remaining family, the mother completed separate interviews for three children with ASD; we randomly chose one child as the target child, resulting in the elimination of two cases. This resulted in a final sample of 170 motherchild dyads.
The adolescents and young adults with ASD included in this analysis averaged 16.7 years of age (SD = 2.3) at the first time point for these analyses (Time 2), with a range from 11.3 to 21.9 years. (Thus, when we refer to them as ''children'' it is in the sense that they are the sons and daughters of their mothers, not that they are young in age). Three-fourths (75.9%) were male, 82.4% were living with their parents at this time, and three-fourths (75.3%) were verbal, as indicated by daily functional use of at least threeword phrases. Nearly two-thirds (63.5%) had comorbid ID. Thus, the characteristics of the present sample are consistent with what would be expected based on epidemiological studies of autistic disorder (Bryson and Smith 1998; Fombonne 2003) .
At Time 2, the mothers in this subsample ranged from 33.9 years to 67.4 years of age (M = 46.4, SD = 5.3). Over half (60.6%) had attained at least a bachelor's degree. Mothers were primarily married at Time 1 (82.0%) and 91.9% were Caucasian. The median household income was between $60,000 and $70,000.
All of the 170 sample members provided Time 2 data. Data were available for 154 families (90.6%) at Time 3, 138 (81.2%) at Time 4, and 114 (67.1%) at Time 5. Mothers who remained in the study at Time 5 (n = 114) were compared on all of the study variables as well as indicators of socioeconomic status to those who dropped out of the study or those who died (or whose child died) prior to the most recent wave of measurement (n = 56). There were no statistically significant differences between the groups in child's gender, rates of comorbid ID, residential status, age, or maladaptive behaviors, nor were there differences in maternal age, marital status, years of education, race/ethnicity, or family income. In terms of the study variables, similar levels of the dependent variables at Time 2 (mother-child positive affect, subjective burden, and warmth) were reported for mothers who remained in the study at Time 5, compared to those who did not continue to participate (data available from the first author). These overall patterns suggest similarity on a great number of dimensions between mothers who had complete data compared to those who had partial data analyzed for the present study.
Measures
Outcome Variables: Aspects of the Mother-Child Relationship Mother-child Positive Affect Positive affect in the mother-child relationship was assessed using the Positive Affect Index (Bengtson and Schrader 1982) . Five selfreport items that reflected the mother's feelings toward her son or daughter (e.g. ''How much affection do you have toward your son/daughter?'') were used from this scale. Items rated understanding, trust, fairness, respect, and affection in the relationship on a 6-point scale (1 = not at all, 2 = not much, 3 = some, 4 = pretty much, 5 = very much, 6 = extremely). Previous researchers have established the construct and discriminant validity of the Positive Affect Index (Bengtson and Allen 1993; Bengtson and Schrader 1982; Greenberg et al. 2004 ). This index has been found to be a reliable measure of maternal positive affect toward adolescent and adult children with autism . Possible scores range from 5 to 30, with higher scores indicative of greater positive affect in the mother-child relationship.
Burden The subjective burden reported by the mother emanating from providing care to the son or daughter with ASD was measured by the Zarit Burden Inventory (Zarit et al. 1980 ). This measure was originally used in research on caregivers of frail elderly persons (Stephens and Kinney 1989) , but has since been used in numerous studies of family caregiving to assess the caregiver's perception about or appraisal of the burdens associated with the caregiving role (e.g., time demands, financial strains, lack of privacy). Each of the 30 items is answered using a 3-point scale, ranging from 0 (not at all true) to 2 (extremely true). Examples include items such as, ''Because of my involvement with my son/daughter, I don't have enough time for myself'' and ''I feel that my health has suffered because of my involvement with my son/daughter.'' Alpha reliability for mothers of adults with ASD in this sample was .87. Possible scores range from 0 to 60, with higher scores indicating more subjective burden.
Warmth Ratings of warmth were coded from the Five Minute Speech Sample (FMSS). Mothers were asked to speak about their son or daughter for 5 min without interruption and the speech sample was tape-recorded and transcribed for rating. Thus, the warmth ratings are not direct self-reports, but instead are measures of the emotional valence of the mother-child relationship extracted from a more general speech sample, and independently coded. The FMSS has been used to obtain valid and reliable ratings of expressed emotion (EE) in a variety of diagnostic groups (Moore and Kuipers 1999; Van Humbeeck et al. 2002,) including families of individuals with developmental disabilities (Beck et al. 2004; Hastings et al. 2006 ) and autism ). We used the guidelines from the Camberwell Family Interview (Vaughn and Leff 1976) to generate individual ratings of warmth. Warmth ratings were based on (a) tone of voice; (b) spontaneity of expression of sympathy, concern, and empathy; and (c) expression of interest in the individual with ASD. Level of warmth was rated on a 6-point scale from 0 (no warmth) to 5 (high warmth; see Caspi et al. 2004 , for a detailed description of warmth benchmarks). Ratings for this study were performed by a rater with over 20 years of experience coding the FMSS for all aspects of EE. A second rater independently coded 15 taped speech samples. The two raters had an interrater reliability of .79 for ratings of warmth. Neither rater was associated with our study, and both were blind to the measures of positive affect and burden. In our past research, we have found this measure of warmth to be associated with the maladaptive behaviors of adolescents and adults with ASD (Smith et al. 2008) .
It is important to note that the ratings of warmth taken from the FMSS are measures of maternal verbal behavior about the child and are not observed measures of behavior directed at the child. Past research, however, has shown that this measure is a strong predictor of child outcomes (Butzlaff and Hooley 1998; Greenberg et al. 2006; Smith et al. 2008) . Additionally, researchers have found a significant relationship between observed family behavior and EE ratings (Hahlweg et al. 1989; McCarty et al. 2004; Woo et al. 2004 ).
Time-varying, Within-Persons Independent Variables
Time Since High School Exit Detailed record review allowed for the determination of whether the son or daughter with ASD was enrolled in high school at each of the measurement times, as well as the date at which he or she left the school system. From this information, we calculated a variable indicating the amount of time that had passed since the person with ASD had exited high school at each data collection time point (coded as 0 when the son or daughter was still in high school). Some adolescents and young adults with ASD graduated with their peers but continued to receive services through the school system, while others never graduated but instead ''timed out'' of secondary school on their 22nd birthday. For clarity, the date of high school exit was defined as the month and year that the son or daughter stopped receiving services through the secondary school system (regardless of graduation date). Therefore, our high school exit variable is synonymous with exiting from school services.
Maladaptive Behaviors Mothers completed the Behavior Problems subscale of the Scales of Independent Behaviors-Revised (SIB-R; Bruininks et al. 1996) at each of the four times of measurement. This subscale measures maladaptive behaviors, grouped in three domains (Bruininks et al. 1996) : internalized behaviors (hurtful to self, unusual or repetitive habits, withdrawal or inattentive behavior), externalized behaviors (hurtful to others, destructive to property, disruptive behavior), and asocial behaviors (socially offensive behavior, uncooperative behavior). Mothers who indicated that their child displayed a given behavior then rated the frequency (1 = less than once a month to 5 = 1 or more times/hour) and the severity (1 = not serious to 5 = extremely serious) of the behavior. Standardized algorithms (Bruininks et al. 1996) translate the frequency and severity ratings into an overall maladaptive behaviors score. Higher scores indicate more severe maladaptive behaviors. Reliability and validity of this measure have been established by Bruininks et al. (1996) .
Residential Status At each time of measurement, mothers indicated where their adolescent or adult child lived.
When the son or daughter lived at home, a code of 0 (coresiding) was assigned. When the child lived away from the family home (e.g., group home, independent living, etc.) a code of 1 (living away from the family home) was assigned.
Between-Persons Independent Variables
Intellectual Disability Comorbid intellectual disability status (0 = no intellectual disability, 1 = intellectual disability) was determined using a variety of sources. Standardized IQ was obtained by administering the Wide Range Intelligence Test (WRIT; Glutting et al. 2000) . The WRIT is a brief measure with strong psychometric properties and both verbal and nonverbal sections. Adaptive behavior was assessed by administering the Vineland Screener (Sparrow et al. 1993 ) to mothers. The 45-item screener measured daily living skills in the youth with ASD and correlates well with the full-scale Vineland score (r = .87 to .98). It has high interrater reliability (r = .98) and good external validity (Sparrow et al. 1993) . Individuals with standard scores of 70 or below on both IQ and adaptive behavior measures were classified as having an intellectual disability (ID), consistent with diagnostic guidelines (Luckasson et al. 2002) . For cases where the individual with ASD scored above 70 on either measure, or for whom either of the measures was missing, a review of medical and psychological records by three psychologists, combined with a clinical consensus procedure, was used to determine ID status.
Gender and Family Income At the start of the study, the gender (0 = son, 1 = daughter) of the child with ASD was recorded. Mothers were also asked about their family's income in the previous year, coded from 1 = less than $5,000 to 13 = over $70,000.
Unmet Service Needs At Time 2, when their sons and daughters with ASD were still in school, mothers reported on the following twelve services available to the son or daughter at the time of data collection: physical therapy, occupational therapy, speech and language therapy, psychological or psychiatric services, crisis/intervention services, personal care assistance, agency sponsored recreational or social activities, transportation services, income support, vocational services, respite services, and Medicaid. Mothers rated whether each service was received, and if not, whether that service was needed. The sum of services needed but not received was calculated as our measure of unmet service needs (possible range from 0 to 12). The mean number of unmet service needs for this sample was 2.14 (SD = 2.07).
Data Analysis
Multilevel modeling, using the Hierarchical Linear Modeling program (HLM; Raudenbush and Bryk 2002) , was the primary method of data analysis used to examine changes in aspects of the mother-child relationship. Multilevel modeling has several advantages over more traditional ways to study change; one advantage that is especially salient for longitudinal research is its ability to flexibly handle missing data. As long as one occasion of measurement is available, the case can be used in the estimation of effects. However, individuals who have more data points yield more reliable estimates, which are weighted more heavily in the group mean estimates than individuals who have fewer time points (Bryk and Raudenbush 1987; Francis et al. 1991) . The use of all available time points for participants reduces bias (Raudenbush and Bryk 2002; Singer and Willett 2003) . Furthermore, multilevel modeling allows for the measurement periods to be unequally spaced. This flexibility is especially beneficial when examining the amount of time that has passed since the son or daughter with ASD exited secondary school; in some cases the person with autism exited within a month prior to the measurement occasion, whereas in other cases he or she exited a year or more before the subsequent time point of measurement. Multilevel modeling allows us to accurately represent the individual variability in the amount of time that has passed since high school exit (as well as individual variability in timing of measurement occasions).
In order to address the first research aim, examining the average effect of high school exit on changes in the mother-child relationship, a set of ''unconditional'' models were estimated that included only the two main Level 1 (within-persons) time variables: the amount of time that had passed since the start of the study; and the amount of time that had passed since high school exit. Three separate models were run, one for each aspect of the mother-child relationship (mother-child positive affect, maternal subjective burden, and maternal warmth), resulting in an initial score for each variable, a slope reflecting rate of change prior to high school exit, and a slope reflecting the difference in rate of change after high school exit (Singer and Willett 2003) . After determining slopes, these models were re-estimated controlling for maladaptive behaviors and residential status at each time point as time-varying covariates. Controlling for these variables allowed us to determine whether differences in the trajectory of mother-child relationship variables after high school exit could be accounted for by changes in maladaptive behaviors or residential status (i.e., adolescents and young adults with ASD moving out of the parental home) at this time.
The second research aim addressed whether changes in aspects of the mother-child relationship, either prior to or after high school exit, depended on the ID status or gender of the adolescents and young adults with ASD, as well as family income and unmet service needs. In a second set of models, those between-persons (Level 2) variables were included to determine whether they had an impact on the mother-child relationship at the start of the study (intercept), on rates of change in relationship prior to high school exit (time slope), or on differences in rates of change after high school exit (change in slope after exit). Maladaptive behaviors and residential status at each time point were controlled in the second set of models. Dichotomous predictors were centered at 0 (e.g., female = .5 and male = -.5) and continuous variables (family income, unmet service needs) were grand mean centered.
Results
Descriptive Statistics and Correlations
Means and standard deviations for the dependent variables and time-varying covariates at each time point are presented in Table 1 . Visual examination of the means suggested that mother-child positive affect and warmth were likely staying the same over time, and maternal burden was decreasing (i.e., a reduction in burden). Furthermore, maladaptive behaviors appeared to be improving (decreasing in severity) over the study period and considerably fewer young adults with ASD were living with their families over time. Note, however, that these overall average patterns may obscure individual differences and high school exit effects, which are the focus of the present study, and which are modeled below.
Correlations within the constructs of mother-child positive affect and burden were high over time, ranging from .79 (Time 2 to Time 3 mother-child positive affect) to .59 (Time 2 to Time 5 positive affect). Correlations over time were moderate for maternal warmth (ranging from .74 to .32); these data are available from the first author. In general, the within-construct correlations were as expected, with measurements taken closer together in time being more highly correlated than measurements taken further apart.
Indices of the mother-child relationship were moderately correlated with each other, with coefficients ranging from -.54 (Time 5 burden and positive affect) to -.29 (Time 3 burden and warmth). In most cases correlations between the measure coded from the FMSS (warmth) and maternal report measures (mother-child positive affect and burden) were just as strong as the correlations within each data collection method. The moderate correlations between these indices suggest that mother-child positive affect, burden, and warmth are related to each other but yet are conceptually distinct.
Unconditional Growth Models
For all growth models, time relative to the start of the study was coded as the number of years since Time 2 for each sample member based on the exact date of measurement. Time 2 was coded as 0, the mean for Time 3 was 1.58 (range from 1.12 to 2.39), the mean for Time 4 was 3.17 (range from 2.49 to 4.40), and the mean for Time 5 was 7.00 (range from 6.05 to 8.17). An additional time variable-the number of years since high school exit-was also included in these models. At Time 2 (the first point of data analysis in the present study), all youth with ASD were in high school. Twenty-five young adults exited high school between Time 2 and Time 3, 26 left between Time 3 and Time 4, and 50 left between Time 4 and Time 5. For all time points before high school exit for each individual, the 'time since exit' variable was coded as 0. For all time points after high school exit for each individual, the exit date was subtracted from the date of data collection to indicate the number of years that had passed since exit. These growth curve models estimate three parameters: mother-child relationship at Time 2 (intercept), slopes of relationship variables prior to high school exit, and changes in slopes of relationship variables after high school exit.
Results of the three unconditional growth models, which allowed us to estimate the average change in the motherchild relationship for the sample prior to and after high school exit, are presented in Table 2 . All of the measures of the mother-child relationship were significantly improving prior to high school exit. However, for both maternal burden and warmth, improvement significantly slowed after high school exit. Specifically, although burden was decreasing while the son or daughter was in high school (by .58 points/year), after high school exit reductions in burden slowed to nearly one-tenth the rate while in high school (-.06 points/year or -.58 ? .52). In terms of warmth, mothers were becoming warmer over time while youth with ASD were in high school (.06 points/year), but -.12) . Increases in motherchild positive affect did not change after high school exit (i.e., they continued increasing at the same rate).
Controlling for Changes in Residential Placement and Maladaptive Behaviors
Because maladaptive behaviors are highly correlated with measures of the mother-child relationship (Beck et al. 2004; Greenberg et al. 2006; Hastings et al. 2006; Lam et al. 2003; Orsmond et al. 2006; Smith et al. 2008) , we hypothesized that the slowing in improvement in burden and warmth after high school exit may be accounted for changes in maladaptive behaviors at this time relative to while youth with ASD were in high school (Taylor and Seltzer 2010a) . Furthermore, for some young adults with ASD, moving out of the parental home occurs concurrent with or near in time to exiting the secondary school system. It is possible, then, that changing living arrangements, and not exiting high school per se, accounts for the attenuation of improvement in the mother-child relationship. In order to test these hypotheses, we re-estimated the unconditional models with the inclusion of maladaptive behaviors and residential status (living in the home or out of the home) at each time point as fixed time-varying covariates. If changes in maladaptive behaviors or residential status were responsible for the reduction in improvement, then controlling for these variables over time would explain the changes in burden and warmth, resulting in a non-significant or attenuated change in slope after exit. The bottom of Table 2 displays coefficients from these models. As expected, changes in maladaptive behaviors were strongly related to concurrent changes in all indices of the mother-child relationship. Mothers whose son or daughter had more maladaptive behaviors had significantly less positive affect in the mother-child relationship, more burden, and less warmth. Changes in residential status of the son or daughter were also related to subjective burden; mothers reported lower burden when their son or daughter was not living with them.
After adding in the time-varying covariates, all of the changes in slope after high school exit that were statistically significant in the prior set of models remained so, suggesting that the attenuation of improvement in the mother child relationship after high school exit was not merely a result of change in maladaptive behaviors or residential status. For two variables, the change in slope after high school exit became even stronger. Before the addition of the time-varying covariates, maternal burden changed from a decrease of .58 points/year while in high school to little change over time after high school exit (-.06 points/year). However, after controlling for changes in maladaptive behaviors and residential status, burden changed from decreasing at .30 points/year while in high school to increasing at .37 points/year after exit. Furthermore, the change in slope of mother-child positive affect after high school exit, which was not significant in the unconditional models, was statistically significant after the addition of the time-varying covariates. Although mothers were reporting increasing positive affect while their son or daughter was in high school at a rate of .20 points/year, positive affect was declining after exit at a rate of .05 points/year when controlling for concurrent changes in maladaptive behaviors and residential placement.
Adding Between-Persons Variables
In the next series of models, the effects of between-persons (Level 2) covariates on initial status and change in the mother-child relationship measures were tested. Three separate models were run, one for each measure. Adding the between-persons variables into the models allowed us to examine three questions: (1) Do the Time 2 measures of the mother-child relationship depend on ID status, child's gender, family income, or unmet service needs while in high school? (2) Do changes over time in the mother-child relationship, prior to high school exit, depend on ID status, child's gender, family income, or unmet service needs? (3) Do any differences in change after high school exit depend on these same between-subjects variables? Finally, maladaptive behaviors and residential status at each time point were controlled by entering them into the models as fixed, time-varying covariates. Table 3 presents the coefficients and standard errors from the multilevel models that included between-persons factors. In terms of mother-child positive affect, mothers who had lower family incomes reported greater initial positive affect at Time 2 (reflected in the initial status intercept). Although none of the between-subjects variables predicted change in mother-child positive affect while the person with ASD was in high school, both the gender of the young adult with ASD and unmet service needs while in the secondary school system predicted changes in the slope of mother-child positive affect after high school exit. Figure 1 depicts the change in positive affect for mothers of sons versus daughters, as well as for families with lower unmet service needs (at the 25th percentile or equivalent to 1 unmet need) and higher unmet needs (at the 75th percentile or equivalent to 3 unmet needs). Mother-child positive affect was increasing after high school exit for mothers of daughters (.38 points/year) but was declining after exit for mothers of sons (-.14 points/year). Furthermore, exiting high school had a greater negative impact on changes in mother-child positive affect when the son or daughter had high unmet service needs (relative to low unmet needs).
Higher unmet service needs predicted more maternal subjective burden at Time 2; however, none of the betweenpersons variables predicted change in burden either before or after high school exit. Thus, increasing maternal burden after their son or daughter left high school was evident regardless of the ID status or gender of the son or daughter, family income, or the number of unmet service needs while the youth with ASD were in the secondary school system.
Whether or not the son or daughter with ASD had comorbid ID predicted change in maternal warmth both before and after high school exit. Figure 2 depicts the change in warmth for mothers of those with and without ID. For mothers of youth with ASD with comorbid ID, exiting high school had little impact on changes in maternal warmth over time. Warmth was essentially staying the same over time while these youth were in high school (-.01 points/ year), with a slight decrease over time after high school exit (-.09 points/year). On the other hand, high school exit had a larger impact on changes in warmth for mothers of youth with ASD without ID. Before exit, maternal warmth was increasing at a rate of .13 points/year. After exit, however, warmth was declining at a rate of -.14 points/year.
Discussion
This study provides additional evidence to suggest that the years after high school exit are a time of great risk for youth with ASD and their families. Consistent with our research finding that improvement in the autism behavioral phenotype slows and even reverses after high school exit (Taylor and Seltzer 2010a) , the present analyses found parallel arrests in improvement in aspects of the motherchild relationship during this time-especially for those who do not have ID and who have more unmet service needs while in high school. Perhaps most interesting, the negative impact of high school exit on changes in this relationship became even more pronounced after controlling for changes in maladaptive behaviors, which are highly correlated with the mother-child relationship (Beck et al. 2004; Greenberg et al. 2006; Hastings et al. 2006; Lam et al. 2003; Orsmond et al. 2006; Smith et al. 2008) , and when controlling for coresidence. A mother-child relationship that is becoming less positive over time coupled with slowing of improvements in the behavioral phenotype may place youth with ASD at high risk for poor outcomes in the years immediately following their exit from the secondary school system, and possibly beyond. It appears that youth with ASD who do not have a comorbid ID may be at particularly high risk for problems in the mother-child relationship after high school exit. Maternal warmth was decreasing more after exit for mothers of youth with ASD without ID relative to those with ID. Our previous research has also found evidence that youth with ASD without ID may be at higher risk during the years after exit. We found greater slowing of phenotypic improvements for these individuals (Taylor and Seltzer 2010a) , and those without ID were more likely to have no occupational/educational activities after high school exit relative to youth with comorbid ID (Taylor and Seltzer 2010b) . The decreases in warmth after high school exit for youth with ASD without ID may reflect family frustrations stemming from difficulty in finding appropriate day activities for them.
However, the specificity of the relation between ID status and warmth, but not maternal burden or motherchild positive affect, suggests that the impact of high school exit on the mother-child relationship may reflect more than just problems finding appropriate day activities. These findings may also indicate a difference in behavioral attributions between mothers of youth with ASD who do and do not have ID. Mothers whose son or daughter with ASD is higher functioning (i.e., who does not also have ID) may be more likely to attribute the youth's maladaptive behaviors as being under his or her control relative to mothers of lower functioning individuals, who may be more likely to attribute their son or daughter's behaviors to causes outside of their child's control (such as their disability). Attributions of control are related to higher levels of criticism and lower levels of warmth (for reviews see Barrowclough and Hooley 2003; Wearden et al. 2000) but, to the best of our knowledge, attributions of control have not been shown in past research to be related to burden or the degree of positive affect in parent-child relationships. Thus, the decreases in warmth for mothers of youth with ASD who do not have ID may reflect a propensity toward making attributions of control about the son or daughter's behavior. Maternal attributions about their son or daughter's difficult behaviors during the transition to adulthood should be further studied, as they provide a malleable point of intervention to improve the mother-child relationship. Additionally, maladaptive behaviors should also be the target of interventions, even during late adolescence and young adulthood, as they too have a large impact on the quality of the mother-child relationship as well as the quality of life of the individual with ASD.
Maternal and family expectations may also help explain the greater negative impact of high school exit on the mother-child relationship for youth with ASD without ID relative to those with ID. Although youth with ASD without ID are more likely to attend college, live, and work independently relative to those with ID (Eaves and Ho 2008; Farley et al. 2009; Gillberg and Steffenburg 1987; Howlin et al. 2004; Taylor and Seltzer 2010b) , many youth do not obtain these developmental milestones (Taylor and Seltzer 2010b) . Less positive parent-child relationships after exit for those without ID might reflect parents' high expectations for their son or daughter's young adult lives (living independently, finishing college) that are not met.
Gender played an important role in changes in motherchild positive affect after high school exit. After exit, mothers of daughters with ASD reported greater increases in positive affect in the mother-child relationship over time, relative to mothers of sons. Similar results were found in our earlier study examining change in motherchild positive affect (Lounds et al. 2007 ); the present study extends this work by finding that the gender effect was specific to the years after high school exit. That is, gender did not predict the initial status of mother-child positive affect nor the change in positive affect while youth were in high school. It may be that in the years after high school exit for youth with ASD, mother-child relationships begin to more closely mirror those in the general population, with mothers reporting more closeness to daughters than to sons (Rossi and Rossi 1990; Ryff and Seltzer 1996) .
Finally, more unmet service needs while youth with ASD were still in the secondary school system predicted less positive change in mother-child positive affect after high school exit. Similar to the effect of gender, unmet service needs while in school did not predict concurrent changes in positive affect, but instead predicted changes after high school exit. Because of the Individuals with Disabilities Education Act, which mandates appropriate educational services for all individuals, youth with ASD generally have at least some of their service needs met while they are in high school. There is no such guarantee, however, after they exit school and enter the adult service world. Those youth who already have high numbers of unmet needs while in school may be at a greater risk for high unmet needs and limited employment/occupational activities after high school exit. Thus, unmet service needs while in the secondary school system may prove to be a useful early marker in identifying those youth who later may be at risk for family stress after high school exit. Future research should continue to explore the impact of service receipt and needs while in high school on services after exit, as well as how services may impact the functioning of the youth with ASD as well as family functioning.
It is important to note that our findings do not suggest that services are interchangeable, nor that a greater number of generic disability services will improve the functioning of youth with ASD or their families. For example, it may be that the most significant service families receive through the school system is ''respite''-that is, a place for their son or daughter to spend the majority of their day. The loss of this type of respite likely has more of an impact on maternal functioning and the mother-child relationship than, for example, loss of speech therapy services. It is thus critically important to examine and understand which specific services promote positive development for youth with ASD and for their families, both before and after high school exit.
There are four limitations to the present study that are worth noting. First, the sample in the larger study was a volunteer sample, most of the sample members were Caucasian, and the sample was skewed toward those with higher SES. These factors place limits on the generalizability of the results to non-White and lower SES populations. Second, because this was not an experimental study, it is impossible to determine whether exiting high school is the causal factor in relationship change. Although we ruled out residential change and changes in maladaptive behaviors concurrent with exit as competing explanations, there could be a number of other factors associated with high school exit causing problems in the mother-child relationship. Third, some of the significant changes were small in magnitude.
Finally, we were unable to examine disability services after high school exit as we did not measure this variable after Time 2. Unmet service needs while youth are in the secondary school system may not impact changes in the mother-child relationship directly, but instead may lead to unmet service needs after youth with ASD leave high school, and thus may indirectly affect the mother-child relationship. Future research should study the interrelationships between exiting high school, services received before and after exit, vocational activities of the youth with ASD after high school exit, and family functioning. Only comprehensive studies of this sort will allow us to untangle the complicated influences of services received and unmet service needs on post-high school outcomes for youth with ASD and their families.
These limitations are offset by a number of strengths. This is the first longitudinal study to examine the motherchild relationship for mothers of youth with ASD focusing on the transition out of high school, allowing us to prospectively examine how this turning point is associated with changes in the relationship. Although there are limits to its generalizeability, our sample was relatively large and recruited from the community, making our findings more generalizeable than many other studies of families of individuals with ASD which were recruited from clinical populations. Third, the mother-child relationship was measured using a multi-method approach (self-reports and independently coded speech samples), limiting the influence of shared method variance. Finally, this is the first empirical study to provide evidence that exiting high school is a disruptive influence in the lives of these families, which has long been suspected but not yet empirically demonstrated. Future research should consider the individual, family, and structural factors that promote optimal family functioning and adult outcomes for youth with ASD after exiting the school system, in order to develop interventions and provide services that can smooth this process and improve the quality of life of youth with ASD and their families.
